S p c a g e 1 l Proceedin of the Royal Society of Medicine Section of Obstetrics and Gynaecology President-Professor HILDA N. LLOYD, F.R.C.S., F.R.C.O.G. [October 15, 1948] DISCUSSION ON EMERGENCY OBSTETRICAL SERVICE (THE FLYING SQUAD) -ITS USE AND ABUSE Professor Hilda Lloyd (University of Birmingham): Under the new Health Act the Flying Squad service will presumably continue and at any time those of us who serve on Regional Boards or Maternity Advisory Committees may be asked for an opinion on the organization and scope of this Service.
ORIGIN OF THE FLYING SQUAD Under this title Newcastle upon Tyne must take the credit for starting a Service in 1935 (see Brit. med. J., 1947, ii, 878) .
These emergency obstetrical services sprang up in various parts of the country and no doubt their conception must have been prompted by the need of the post-partum emergency for resuscitation as well as obstetrical skill. Their tremendous growth has undoubtedly been due to their bringing both obstetrician and blood together to the patient.
Each Centre has worked out for itself the details of personnel and equipment and these have been influenced in their turn by the geographical location of the population.
For these reasons it seems opportune that we should assess the work done, and pool our experiences and lay down principles for the future working of the Service. I have therefore undertaken a comparison between the Birmingham Emergency Service and that of Newcastle. The two areas are in complete contrast. The Birmingham Squad serves a population of over a million in the city alone and has seldom been called out to a patient more than 20 miles away; consequently cases can usually be treated within a short time of a call being received and the admission, if necessary, of a patient to hospital after treatment presents little difficulty.
The Newcastle Squad, on the other hand, serves an incomparably wider area, the distances are much greater and it has been found necessary to treat a considerable number of intra-partum emergencies in the home. Circumstances may make this necessary but it would appear scarcely desirable if it can be avoided by any means.
The statistical summary (Table I) The deaths (Table If) occurring during these years are worthy of note. Details of the 3 deaths in the last 350 cases in Birmingham are as follows: (1) Normal delivery and placenta delivered but patient died of hiemorrhage and shock. (2) Inanition and a precipitate labour-placenta delivered-no heemorrhage and death from shock. (3) Death followed two hours after a difficult forceps delivery. The death occurring after arrival of the Squad was a case of A.P.H. and toxemia with concealed hiemorrhage and placenta prwvia. The patient died in the Maternity Hospital of anuria on the eighth day after. delivery, and at post-mortem the kidneys showed the crush syndrome.
Type of case (Table III ).-The cases in Table III show the types for which the service has been used in both places over the samre number of years. (1) Administrative.-(a) Transport: Since the inception of the service an ambulance has been used as an integral part of the team, unlike other centres which have relied upon private cars. This is a point of some importance since it allows admission to hospital without delay if the patient's condition is unsatisfactory. 192 cases were so admitted after emergency treatment, but the majority of these were in the early years before confidence had been gained jn the usual smooth convalescence. In the last 350 cases only 48 were transferred, but even this proportion makes provision of an ambulance desirable. (b) Follow-up: During part of 1946-7 a follow-up himatological examination was attempted on all cases which had been transfused with blood, with satisfactory results.
(2) Technique.-Transfusion: This is often the first thing to be done even before the placenta, which may be still in the uterus, can be dealt with. The details of this and the management of the third stage of labour I am leaving to Miss Shotton to describe as she is now the officer in charge of the service.
(3) Results.-It is difficult to estimate the results in terms of lives saved, but it is significant that the figures for maternal mortality due to hemorrhage in the City of Birmingham show a progressive decline during the last ten years-the period during which the Squad has been actively functioning.
For purposes of comparison I have tried to compare the last ten years (Table V) with the previous seven years, when the service was not in normal action (Table IV) .
A word about the abuses of the Flying Squad: The service, as it operates in Birmingham, consists of three essential parts: the obstetrician, the resuscitation of the patient, and the transport; the obstetrician is not expected to drive the ambulance, but is expected to be a skilled resuscitation officer, and his assistants (nurse and often a student) can give him little help in this. The type of case for which the Squad was evolved-the acute postpartum emergency-needs obstetrician and resuscitation and may also need ambulance transport. It is well, however, to consider how the Squad may be abused in other types of case.
(a) Abortion.-Although haemorrhage in these cases may be catastrophic the Flying Squad is an easy escape for the doctor who declines to accept the responsibility of the case. Such cases are suitable either for digital evacuation or for transfer to hospital and those which require transfusion will be very few. 
4%
(b) Ante-partum emergencies.-The majority of these will be cases of placenta praevia, and it is strongly urged that it is no part of the Flying Squad duty to go out and perform Cesarean sections in the home. It is well known that the transport of the shocked patient is safe when transfusion is given simultaneously, and recent work has shown that without vaginal interference a patient with placenta previa will not bleed to death.
The other ante-partum emergency to which the Squad may be called is the eclamptic, and here there is no need for a transfusion service but for transport and an obstetrician with whatever anti-convulsant therapy he favours.
(c) Intra-partum emergencies.-In the experience of the Newcastle Squad these cases represented 13% of the total calls, and one gets the impression that transport difficulties must have been almost insurmountable for these cases not to be dealt with by a domiciliary service. Such cases, if in need of resuscitation before delivery by the domiciliary consultant, should be transported to hospital where expert anesthesia and full hospital facilities can be obtained. Relaxation therapy and analgesia with pethidine or trilene, &c., should tide over the patient for the journey.
(d) Late post-partum ha?morrhage.-These cases almost invariably require curettage after preliminary resuscitation, and the most convenient method of dealing with them is to transfer them to hospital after transfusion at home. Thus a resuscitation squad is needed rather than an expert obstetrician.
CONCLUSIONS
The Flying Squad's original function was to increase the safety of domiciliary midwifery, and the happy combination of obstetrician, ambulance and transfusion equipment has undoubtedly saved many lives endangered by post-partum hemorrhage.
Demands on the service are increasing, however, and there is a real danger that the specialist obstetricians may not be suffiliently numerous to cope with all the calls.
One of the first criticisms which should be discussed is whether the expert obstetrician is possibly wasting his time when a trained transfusion officer is all that is needed.
Recently it has been noted that where a patient is thought by her doctor to require no treatment except a tiansfusion the Squad has been called out as there was no other means of getting blood to that patient.
Occasionally for general medical and surgical conditions this may occur and it makes one wonder whether it would be wiser to have a transfusion service run by officers expert in the technique as a separate entity from the emergency obstetrical service. I hope this criticism will be discussed by the Members.
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Finally, in order that we may not wander too far from our initial objective namely the uses and abuses of the Flying Squad-I think it would be wise if we tried to find answers to certain concrete questions, otherwise we may find ourselves wandering away from the point into the realms of management of the third stage of labour and allied subjects.
Miss Dorothy M. Shotton (Birmingham): My own experience of the Flying Squad extends over the last six years, during which time I have attended 220 cases.
When a doctor needs the Flying Squad he telephones the Maternity Hospital. 4ials occasionally come in direct from midwives who cannot get a doctor, or from the ambulance service, or police. The R.S.O. receives the call and assembles the team. The hot-water bottles are filled, the blood is taken from the refrigerator, and the Flying Squad sets out. We reckon to arrive at the patient's home within half an hour of the receipt of the telephone call, provided the case is situated within the City.
The Flying Squad team consists of: (1) An obstetrician;
(2) a nurse; (3) a student.
(1) The obstetrician.-At present we have six in a rota, three obstetric surgeons, two registrars, and the R.S.O. of the Maternity Hospital. This type of work demands considerable obstetric experience, as well as skill in resuscitation work. It is eminently a job for the junior consultant. There is possibly scope for a resuscitation officer, but in my opinion it is essential that an obstetrician should be in charge. Here are two illustrative cases in support of this contention. On both occasions the doctor stated that the third stage of labour was complete, but that the patient required a transfusion. In both cases I gave blood, but the patient failed to respond. In the first case I found that the cord had been pulled off the placenta and delivered, together with a blood clot, the placenta being left behind in the uterus. I removed the placenta, after which the patient's condition improved. In the second case a vaginal examination revealed the uterus completely inverted and lying in the vagina. It was not until the uterus was replaced that recovery took place.
If a resuscitation officer alone had been called to these cases it is probable that the obstetric condition would have been overlooked.
The surgeon in charge of the Flying Squad is responsible for organizing the rota, for receiving complaints and suggestions, and for the general maintenance of equipment.
(2) The nurse.-We have a rota of staff midwives on call day and night, who know every detail of the apparatus and are responsible for seeing that the equipment is in order when they return from the case. One senior nurse checks over the apparatus each month.
(3) The student.-One of the resident midwifery students goes on each call, both to learn and also to give practical help.
The transport.-The Flying Squad is transported by ambulance, one being kept always in readiness at the ambulance depot. The advantages of this means of transport are threefold: (a) The patient can be transported to hospital if necessary. (b) The equipment is too bulky to go with ease into the average-sized car. (c) The ambulance always knows the way, and can get through the traffic quickly.
The obstetrician, however, particularly as he becomes adept at finding his way about the town, often finds it easier to go direct in his own car. The equipment consists of: There is a duplicate of the entire equipment, so that we can answer two calls at once if necessary.
The purpose of the Flying Squad is to deal with cases of haemorrhage and shock associated with pregnancy. In other cases of abnormal labour it is much better that an obstetrician should go out alone and either deal with the case or have it transferred to hospital, as he thinks fit.
In this type of work there are bound to be a certain number of unnecessary calls. In the last 300 cases there have only been 19 in which no treatment was required-a proportion of 6%, which seems fairly reasonable.
The management of the case.-On arrival at the patient's house we take a brief history from the doctor or midwife and then proceed to a rapid examination of the patient. In determining whether or not a transfusion is required, the three great signs are: (a) The bloodpressure; (b) the pulse-rate; (c) the patient's general condition-her colour and behaviour, and the evidence of loss of blood.
Of these three, the blood-pressure is the most reliable sign, though very grave signs are air-hunger, failing vision, and a restless unco-operative patient.
Abdominal examination reveals the condition of the uterus.. The cases can roughly be divided into three classes: (a) The borderline case, in which there is time to consider whether resuscitation is required or not.
(b) This class constitutes the majority of cases. The patient is considerably shocked, with a systolic blood-pressure of 70 or less. She is generally not bleeding. The abdomen is tender from repeated manipulations of the uterus. This case obviously needs resuscitation urgently, and definitely before any operative procedure or removal to hospital is attempted.
(c) In a few cases the patient is at death's door. Blood-pressure and pulse are unrecordable, and panic reigns. A transfusion must be started within two or three minutes, and often run in under positive pressure.
From the moment of arrival the student is detailed to take a ten-minute record of the blood-pressure and pulse-rate, and to keep a record of all treatment given on a special chart. In cases in which the placenta is already expelled, it is mainly a matter of administering resuscitation, though a sluggish uterus often has to be dealt with by catheterization, or giving ergometrine. We also repair any lacerations that may be present.
Resuscitation.-Blood is given immediately, usually by a needle into an arm vein, occasionally by cutting down. We give Group 0 blood, without grouping or cross-matching the patient. The reason for this is that we feel that to group the patient, though a simple procedure, is not devoid of error, particularly when done in a hurry. If a mistake were made, and a large volume of, say, Group A blood were given in error to a Group B patient, the result would be disastrous. In order to be really certain, cross-matching of the blood is essential, and this, to be done accurately, takes half an hour. We therefore prefer to rely on Group 0 blood, and personally I have never seen an immediate reaction. If the patient is known to be Rh-positive we give Rh-positive blood, but if there is any doubt, Rh-negative blood is given. We have always had great help from the Regional Blood Transfusion Service in obtaining a bank of Group 0 Rh-negative blood.
As more patients are grouped ante-natally, we hope to be able to take blood of the correct group to the patient. As an extra precaution we try, when possible, to give the first few ounces of blood slowly, and we make it a rule to give as little blood as possible, and only when really necessary. Plasma is now very seldom given, on account of the risk of homologous serum jaundice.
Other treatments for shock are given, as well as blood. Morphia is excellent, and during the last two and a half years we have been giving methydine if the blood-pressure is still low when the blood volume has been restored. This gives very good results. The average amount of blood given is two pints. We aim at leaving the patient in good condition, with a systolic blood-pressure of 100, and a pulse-rate of less than 112.
The removal of the placenta.-The best time to do this is as soon as the patient shows signs of improvement-usually within twenty minutes of starting the transfusion, when half to one pint of blood has been given. I believe that retention of the placenta adds to the shock, either by the presence of a contraction ring, or by repeated small hemorrhages, and that, therefore, the sooner the placenta is removed, the better. I never give ergometrine before the delivery of the placenta, because it makes the subsequent manual removal more difficult. The anesthetic used is pentothal, which can easily be given by the student into the drip. The minimum dose is given, often only 0-25 gram. I leave the patient as she lies in the bed, for any movement adds to the shock. I never attempt a Crede's expression, but proceed straightaway to a manual removal. Contraction rings always respond to the inhalation of amyl nitrite. In the last three and a half years I have done 73 cases by this method, and in every case the patient's condition at the end of the operation has been better than at the start.
The disposal of the case.-We have an arrangement with five local hospitals to admit any case that we think requires removal to hospital, but there is an increasing tendency to leave the patient at home. In 1944, 41 % of the cases were transferred to hospital-in 1947 only 17%. We ask the patient's own doctor to visit her and give her iron, but the prophylactic use of sulphonamides or penicillin is not advised. We ask the doctor to let us know if pyrexia occurs, and I know of only one case that had to be admitted to hospital on this account.
As we leave the house we always ask the husband to see that his wife has her next baby in hospital.
Cases of abortion and ante-partum haemorrhage are best transferred to hospital. We give enough resuscitation to make the ambulance journey safe, in bad cases often keeping the blood drip going throughout the journey. The systolic pressure should be 100 before it is safe to move the patient, as a drop of 20 may be expected during transit.
Miss Josephine Barnes (University College Hospital, London): The Flying Squad at University College Hospital has been in operation since 1938 but the number of cases has been many fewer than those experienced by Birmingham and work of this kind in London came virtually to a standstill during the recent war. We have, however, been able to come to certain definite conclusions as the result of our experience of this type of work. These may be summarized as follows:
The maternity Flying Squad must really "Fly". This requires thorough organization and everyone concerned, including telephone operators, ambulance staff and medical and nursing staff, must be fully conversant with the routine and must know their own roles thoroughly. This applies to the regular staff and to any relief staff. Equipment must be adequate. Since 1946 rhesus-negative blood has always been used unless the mother is known to be rhesus positive. In the past human serum has been extensively used but in view of the danger of hepatitis we shall restrict its use in the future, preferring to use saline.
An ambulance is a great asset, not only to carry bulky equipment but also to transport the patient to hospital if her condition permits. In the conditions prevailing in London we find it preferable to admit the patient to hospital whenever possible. Home conditions are generally bad in the districts we serve and the distance to the hospital is never great.
Nevertheless we believe that the Flying Squad does useful work and that it is a service that should be organized on a nation-wide basis. We are greatly indebted to the Blood Transfusion Service who are maintaining regular supplies of blood under difficulties. We always ask the patient's husband to enrol as a blood donor and to persuade his friends to do the same as a return for the treatment, in most cases involving blood transfusion, received by his wife.
Dr. David Shaw (Manchester): Resume.-No one doubts the value of the Flying Squad for certain obstetrical emergencies, and our aim should be to organize a midwifery service so that an emergency unit is available for every woman in labour throughout the country. But it is equally certain that no stereotyped organization should be forced upon us, and that each centre and surrounding district should be allowed to develop independently, as it is clear from the Discussion that a service designed for a large country district would be of little use in London or the large provincial cities.
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The results show, I think, the efficacy of placing one well-trained resident in sole charge of the service, who soon acquires considerable experience in this type of work; attends a sufficient number of cases each year to assess new ideas and methods; becomes himself an experienced hematologist in constant touch with advances in this new branch of medicine; reduces delay to a minimum, and thereby increases the service's effective range.
The use of ergometrine in controlling third-stage hemorrhage-apart entirely from true post-partum hxemorrhage-has been learnt in quite recent times, and deserves the attention of all practising obstetricians.
A large proportion of these emergency cases, I feel certain, result from mismanagement of the third stage of labour in normal cases, and when this becomes abnormal for one reason or another, from abortive attempts at placenta delivery. The Manchester City Emergency Maternity Unit was founded in 1938 by the Medical Officer of Health for the city, who wisely left the administration in the hands of my hospital, the only large, then voluntary, maternity unit in the district.
In 1946 I became, what I believe to be, the first wholetime Flying Squad Officer in Great Britain, answering practically every call myself for six months. Table I shows the total calls and deaths for each year; it should be noted that since the introduction of the wholetime officer in January 1947, the number of deaths has not increased, although the number of calls has almost doubled. In Table II , I have collected for each Squad consecutive cases until each group contained 231 immediate post-partum complications. A glance shows the relatively large number of cases attended in Newcastle, classified in groups other than "immediate post-partum".
It would therefore appear that the Newcastle Unit has a practice differing somewhat from our own. We regard the Squad's work as largely confined to the first group of caseimmediate post-partum-with selected cases of abortion and ante-partum hamorrhage. Obstetrical emergencies in labour, of which we have our fair share, are not considered as Flying Squad work, the majority of whom can be safely transported to, and more efficiently treated in, hospital.
In recent years most of our patients have remained in their own homes for subsequent treatment, which I feel certain is partly responsible for our low mortality. This point I should like to stress, as it is a lesson that has been learnt from bitter experience: in the early days many cases were transported to hospital and there died.
My personal cases fall naturally into three groups: first, abnormal third stage, secondly, true post-partum haemorrhage, and thirdly, a group containing all other conditions. Table IV analyses the 107 cases of Group I-third-stage complications. Thirty-three placentas were delivered in one way or another by a doctor or midwife before arrival of the Squad; although many of these cases required resuscitation by the Squad, in the majority the emergency had passed and the patient's condition was improving. On the whole these patients were in better condition than those whose placentas were still retained. There is no doubt that timely intervention, before a patient's condition has deteriorated from blood loss and shock, is preferable to abortive attempts to deliver the placenta which only shocks the patient; she then requires a blood transfusion before the placenta can be safely delivered. This is not the time to discuss the third stage of labour, but I must pass comment upon the eleven placentas successfully delivered by an intravenous oxytocic drug-usually ergometrine. In this small series it considerably reduced the incidence of manual removal, with its attendant risk of a general anesthetic to an ill woman.
I also wish to record that, for the abnormal third stage, a large number of cases have been ordered an oxytocic drug by the Fying Squad Officer before leaving the hospital, to be given by the doctor intravenously or the midwife intramuscularly. In only a few cases is the placenta delivered when the Squad arrives, but in a considerable number the uterus has contracted down upon the retained placenta and prevented further bleeding. It is my impression that, employed in this fashion, ergometrine has a definite part to play in arresting third-stage haemorrhage, and thereby maintaining a patient's condition until the arrival of the emergency unit.
To anticipate criticism, I may say that in no case have I encountered a contraction ring. A Bandl's ring is usually present for a time, but gradually disappears, or may be dilated manually without difficulty.
Mr. Alistair Gunn (London County Council) described the scope of action, equipment, organization and personnel of the Emergency Obstetric Service in London and gave some of the results in South-East London.
He paid a tribute to Dr. Letitia Fairfield who organized the service in 1939 for three teaching hospitals to undertake responsibility for one-fifth of the London area, and for L.C.C. hospitals to provide emergency obstetric units for the other four-fifths. His own two hospitals serve the south-east quarter of London with a population of 800,000 and about 14,000 annual births. A doctor in London who needs the service telephones the patient's name and address to the London Ambulance Service which immediately sends an ambulance to the hospital nearest the address. The ambulance service meanwhile telephones the hospital to have the obstetrician, a trained nurse, the equipment and stored blood ready for the ambulance to pick up at the hospital gates.
Mr. Gunn said that during nine years working in London the Flying Squads had rarely found it necessary to carry out any operative procedure other than the immediate resuscitation of the patient and the injection of drugs, such as morphia and ergometrine, with a view to the removal of the patient to hospital. This was the chosen plan because the calls were all within 5 miles of fully equipped obstetric units. It was necessary to send an experienced 8 Section of Obstetrics and Gyncecology .obstetrician if all the lives possible were to be saved. Most of the 55 cases in South-East London in the past three years had been in a critical condition and only 2 had died.
The Flying Squads from St. Alfege's Hospital, Greenwich, and Lewisham Hospital used blood transfusion extensively, starting with Rhesus-negative Group 0 blood, while a sample of blood was sent to the laboratory for the resident pathologist to Rhesus test, group and cross-match with blood while the messenger waited. The present supply of plasma had been reported to give a high incidence of infective jaundice, and so plasma transfusion had been suspended.
Mr. Anthony W. Purdie (London) described the emergency obstetric service available at the North Middlesex Hospital to practitioners in the neighbourhood, and showed lantern slides illustrating its salient features. 123 cases had been attended from 1938 until th1e end of September 1948.
This was an urban service. Its greatest value was in the treatment of serious post-partum himorrhage. In 87 % of the cases of post-partum hmmorrhage attended transfusion of whole blood had been administered. Transfusion of gum-saline, serum and plasma had been abandoned early in the series.
He advised the practitioner to give morphine and ergometrine while waiting for the obstetrician to arrive. He considered that after the obstetrician's arrival in the patient's house, the best results were to be obtained by the rapid transfusion of blood (under pressure from a bellows if necessary) followed by manual removal of the placenta under general anasthesia given by the practitioner. He considered it a decided mistake to move the seriously ill patient to hospital.
He agreed with those speakers who considered that an obstetrician should be in charge of this mobile service. In urban practice, at any rate, he favoured simplicity in personnel. He himself went alone with his equipment by car or ambulance, and relied upon the general practitioner and midwife in attendance for assistance.
Mr. Frank Stabler (Newcastle): There are several points I wish to make. First, on a point of historical importance I must correct our Chairman for we were not the first service in Britain. Bellshill in Lanarkshire preceded us by some months. Secondly, I must emphasize strongly that it is very wrong to compare our service with any so far mentioned in this Discussion. To compare and contrast figures in services of this nature is completely valueless. We serve an area one hundred miles in extent. Many of our cases are in isolated farmsteads up in the hills or in pit villages many miles away. Others are in small country maternity homes. The effect of distance is that transport to hospital is often not to be thought of whereas in a city like Birmingham it may well be the best policy. This accounts for the comparatively large number of intrapartum emergencies we have dealt with. When it is said that such cases as placenta previa are best brought into hospital I would reply that many of our-cases are already in a maternity unit albeit a small country affair. Professor Lloyd said that secondary post-partum hemorrhage was an example of a condition which could always be brought into hospital. Only a month ago I was called 25 miles to a woman eight days delivered who had what I think is a record low blood-pressure-a systolic of 34 mm. Hg. She had a retained cotyledon of placenta and made a good recovery.
Another reason why our record should not be put against those of other centres is that it is quite obvious to me that our cases are much more serious than any that have been presented to-night. With a population half of that we serve, Professor Lloyd has had twice the number of calls. It follows either that our practitioners are omitting to call us when they should or that the Birmingham service is attending three patients out of four which would not be considered serious enough in our district. Of course I approve of practitioners sending for the less serious cases but this does make any comparison of results valueless. The London records I have seen at this meeting show long sequences of patients with blood-pressure of 100 or more and pulse-rate 80 which to us would not appear to justify calling on the Emergency Service.
On the problem of personnel I feel very strongly that an obstetrician, and a senior obstetrician at that, is essential. There are often major obstetric problems to be decided where skill and experience make all the difference. Miss Shotton asked whether a resuscitation officer should be included in the team. I think this is an unnecessary complication and indeed the knowledge and skill necessary to be expert at resuscitation can quickly be acquired by any obstetrician.
We always use Group 0 Rhesus-negative blood and had the importance of this brought home to us by losing a patient from an incompatible transfusion when we relied on 9 9
